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Abstract 
 
Quality is the most important factor in the building constriction. Quality management is a way of 
managing to improve the effectiveness, flexibility and competitiveness of a building as a whole. 
In construction the problem of quality and its value of importance to the industry has been an 
area of great concern. The construction industry is widely criticized for the low quality of 
delivery of construction projects both the finished product and also in the processes used during 
the project design and construction stages. Significant time and cost is currently spent in 
correcting problems during the process and the majority of projects either suffer from time 
overrun or cost overrun or both. The lack of care and a poor attitude towards quality is leading to 
the problems. Exercising a quality management approach towards Projects by reviewing its 
Process, Controlling tools and techniques is become a prerequisite for a sustainable and 
continuing achievement of the Desired goal in which the projects are needed to meet. 
 
Key Words: Quality management (QM), Quality Management System (QMS), Quality 
Management Process  
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CHAPTER ONE 
1. INTRODUCTION 
1.1. Research Topic 
  Assessment of Construction Quality management in building Projects in case of Addis Ababa. 
1.2. Research back ground 
In Common as a living thing man starting from primitive leaving he concerned with quality 
including the foods he eat and the weapons he used. The emergence of human community gives 
birth to market places, Community facilities and growing industry and construction for their 
purposes. After the industrialization revolution which come enormous expansion of civilization 
and problems forward which shows a need giving solutions for quality problems in different 
sectors like manufacturing, industries, and also construction, to give a solution for this problems 
quality control starting exercised in every aspect. 
The construction projects of the temple city required great numbers of men and much 
specialization of work.  Design of such projects was entrusted to architectures and engineer who 
had a proven reputation. The forerunners of today‘s requirement are that the safety of the human 
relay on the structural integrity resulted in rigid construction, Specifications components one 
widely standardized. The tempering of clay induced bricks instruments came as in the 
construction of tombs, the square, the level, the plum bob, and the boring roads for surface 
flatness. 
The construction inspector was born, Relief in a tomb in theses (1450BC) show the quality 
controlling was established & there was inspectors checking the quality of the stones. 
After commencing increasing & the manufacturing process increases there was an expansion of 
building cities.  During the commencing era the European guild established their quality control 
material for goods transactions. 
After the industrial revolution which came enormous expansion of civilization, the problems are 
coming forward which shows a need in giving solution for quality controlling mechanisms. To 
control those quality problems the system that needs to be developed comes to sense. 
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Quality management systems can be considered one of the important management systems that 
industrial companies deal with to improve the level of their performance in quality. The 
competition between them is a good stimulus that makes these companies adopt this system in 
order to crown their works by quality without forgetting time and cost. Additionally the 
management of quality is to be sure that any Considerations that are needed to achieve the 
required quality for the product needed to be planned and organized. 
 
1.3. Problem Statement  
 
Due to lack of awareness and the knowledge for managing the quality among contractors and 
construction projects most them facing problem regarding quality and it is one of the problems in 
today‘s construction industry. As faulty construction takes place the quality outcomes of the 
projects are not according to required standards consequently additional investments are required 
in terms of money and time for removal of defects and maintenance work.  
 
1.4. Research Objective 
1.4.1 General Objective 
 Practices of quality management in construction projects from the perspective of 
management tools and techniques. 
 
1.4.2 Specific Objectives 
 Level of commitment of management towards the implementation of quality management 
in construction projects based on controlling tools and systems. 
 To identify the principles of quality management system. 
 Problems in relation to the implementation of quality management in construction 
projects. 
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1.5. Scope of the Study  
 
The scope of the study is limited to assessment of quality management in building Construction 
and its management practices in some selected construction companies. Only some tools and 
systems methods are used for the purpose since the emphasis of this project is to enlighten the 
importance of quality management. 
 
1.6. Methodology 
The project methodology is constructed to obtain necessary information regarding the project 
from different relevant resources and it involves three steps, the literature review, data collection 
and result and discussion that include conclusion and recommendation in detail. 
 
     I. Step one  
The first phase starting with literature review, the source of data obtained from different sources 
such as books, magazines, article, journal, web site and other published documents information 
supporting the topic. 
     II. Step Two  
This step consists of preparing and collecting the data through document study, interview 
session. Generally, data is collected from the professional parties who are involved directly in 
construction process. Analysis of data by using qualitative method is done from the interview.  
 
    III. Step Three  
This phase is to define the conclusion and recommendation with subject to the objective of the 
project and comes next to the analysis, from the document study and interview.  
 
 
 
 
Assessment of Construction Quality Management in Building Projects in Case of Addis Ababa 
 
 
Meng Project Construction Technology And Management                                                          Page 4 
 
CHAPTER TWO 
2.  Literature Review 
 
2.1. INTRODUCTION 
 
Quality is one of the main factors in the success of construction projects (P.P .Mane et.al .2015). 
Quality of construction projects, as well as project success, can be regarded as the fulfillment of 
expectations (i.e. the satisfaction) of the project participants. The quality in the construction 
industry is linked with client‘s satisfaction and the implementation of a quality management 
system is a key tool in consistently and reliably managing the goal. Quality management system 
(QMS) could be implemented either at the organization level or at the project level itself. For the 
implementation of quality management in construction projects, the quality management 
processes which are the concepts of quality planning (identification of quality standards), quality 
assurance (evaluation of overall project performance) and quality control (monitoring of specific 
project results) needs to give emphasis PMBOOK (2000). Several tools and techniques were 
identified as part of the implementation process, like Check Sheets, control charts, Pareto 
diagrams, Scatter diagrm, flow-charting and Histogram. Taylor et al. (2003) concluded that 
senior manager‘s involvement, understanding and customer focus are essential antecedents of 
construction project success. Samson et al. (1999) described that leadership and human resources 
management are among strong predictors of performance quality management (QM) practices. 
On construction related research, Low et al. (2004) commented that top management 
commitment is one of the elements that would reflect QM performance measures in construction 
firms. Chin et al. (2003) found that top management commitment is the most critical factor for 
the successful implementation of ISO 9000. Hakim et al. (2006) Quality management system 
(QMS) is defined as ―all activities of the overall management function that determine the quality 
policy, objectives and responsibilities, and implement them by means such as quality planning, 
quality control, quality assurance and quality improvement within the quality system‖. To ensure 
the continually improvement of Quality Management System, it is essential that the top 
management to give their full support and commitment especially to the development and 
implementation of construction project/s.  
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2.2. Defining the word “Quality” 
The word ―quality‖ has come to have a variety of meanings in addition to "fitness for use".  
Industrial companies the most usual meanings given to the word quality includes 
1. Fitness for use:- in the ancient history it has a historic meaning where commerce was 
translated directly between the producer & the ultimate user it has a narrow meaning 
since it referred to the degree of which a specific product or service satisfied the wants of 
a specific used.  The concepts has two parameters of fitness for use:- 
a. Quality of design or grade 
b. Quality of conformance 
Additionally for long life products two add parameters of fitness for use have risen 
c. Availability 
d. Customer Service 
2. Grade: - The degree to which a class on category of product possess satisfaction for 
people generally. 
3. Quality of conformance: - A degree to which a specific product conforms to a design or 
specifications. 
4. Quality characteristics:- any distinguished figure or features of a grade or a product  i.e. 
appearance dimension performance, length of life dependability, durability, 
maintainability, taste odor etc. 
5. The quality function: - this is a name for the area of responsibility in industrial 
companies through which we achieve fitness for use. 
In the construction industry Quality Can defined as meeting the requirements of the designer, 
contractor and regulatory bodies as well as the owner. According to an ASCE study quality can 
be characterizes as follows: 
 Meriting the requirements of the owner as to functional adequacy; completion on time 
and within budget; life cycle cost; and operation and maintenance 
 Meeting the requirements of the design professionals as to provision of well defined 
scope of the work; budget to assemble and use of qualified trained and experienced staff; 
budget to obtain adequate field information prior to design; provision of timely decision 
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by the owner and design professionals; and contact to perform necessary work at a free 
fee with adequate time allowance. 
 Meeting the requirements of the contractor as to provisions of contract plans, 
specifications, and other documents prepared in sufficient detail to permit the contractor 
to prepare priced proposal or competitive bid; timely decisions by the owner and design 
professional on authorization and processing of change orders.  
 Meeting the requirements of regulatory agencies (the public) as to public safety and 
health; environmental considerations; protection of public property including utilities; 
and conformance with applicable laws; regulatory ,codes and policies (David Arditi .et.al 
1997) 
 
2.3. The evolution of quality management 
Prior to the industrial revolution skilled craftsmen performed all stages of production. Pride of 
workmanship and reputation often provided the motivation to see that a job was done right. 
Lengthy guild apprenticeships coursed this attitude to carry over to new workers. Moreover, one 
person or a small group of people were responsible for an entire product. 
A division of labor accompanied the industrial revolution; worker was then responsible for only 
a small portion of each product. Pride of workmanship became less meaningful because workers 
could no longer identify readily with the final product. The responsibility for quality control 
shifted to the foremen. Inspection was either nonexistent or haphazard although in some 
instances 100 percent inspection was used. 
Frederick Winslow Taylor, the ―father of scientific management‖ gave new emphasis to quality 
by including product inspection and gauging in his list of fundamental areas   of manufacturing 
management. G.S Radford improved Taylor‘s methods. Two of his most significant 
contributions were the notions of involving quality considerations early in the product design 
stage and making connections between high qualities increased productivity and lower costs. 
In 1924 W. Shewhan of Bell telephone laboratories introduced statistical control charts that 
could be used to monitor production. Around 1930 H.F dodge and H.G. running also of bell labs 
introduced tables for acceptance sampling nevertheless statistical quality control procedures were 
not widely used until World War II, when the U.S. government began to require vendors to use 
them. 
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World War II caused a dramatic increase in emphasis on quality control. The U.S. army refined 
sampling techniques for dealing with large shipments of arms from many suppliers. By the end 
of the 1940s the U.S army, Bell labs and major universities were training engineers in other 
industries in the use of statistical sampling techniques. About the same time professional quality 
organizations were emerging throughout the country one of these organizations was the 
American society for quality control (ASOQC, now known as ASQ) .Over the years the society 
has promoted quality with its publications seminars and conference and training programs. 
In the 1970s quality assurance methods gained increasing emphasis in services including 
government operations, health care banking and the travel industry. 
The evolution of quality took a dramatic shift from quality assurance to a strategic approach to 
quality in the after 1970s. Up until that time the main emphasis had been on funding and 
correcting defectives before they reached the market. It was still a reactive impeach. The 
strategic approach, advocated by Harvard professor David Garvin and others is proactive, 
focusing on preventing mistakes from occurring altogether. Quality and profits are more closely 
linked. This approach also places greater emphasis on customer satisfaction and involves all 
levels of management as well as workers in a continuing effort to increase quality. 
   
          
             
                                  Fig 2.1   Evolution of quality management 
 
• 1924 - Statistical process control charts 
• 1930 - Tables for acceptance sampling 
• 1940’s - Statistical sampling techniques 
• 1950’s - Quality assurance/TQC 
• 1960’s - Zero defects 
• 1970’s - Quality assurance in services 
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2.4. The management of quality 
The term ―quality‖ has many conceptual and operational definitions. Many of the pioneers of the 
quality movement and gurus such as Deming, Juran, Crosby, Feigenbaum, Oakland, and others 
had their own individual definitions of quality. For instance Edward W. Deming defines quality 
as a product or a service “that meets the customer‘s expectations to ensure customer satisfaction” 
(Deming, 1986:54 as cited in Jaafreh & Al-abedallat, 2012). Philip B. Crosby‘s definition of 
quality is “conformance to requirements” (Crosby, 1979:7 as cited in Jaafreh & Al-abedallat, 
2012).Feigenbaum defines quality as "the total composite product and service characteristics of 
marketing, engineering, and maintenance through which the product and service in use will meet 
the expectations of the customer" (Feigenbaum, 1991). Joseph Juran describes it with the phrase 
"fitness for use by the customer" as a definition of quality (Juran & Gryna, 1993). In Oakland‘s 
(2003) view, the term quality refers to “meeting the customer‘s requirements.‖ The requirements 
may include availability, delivery, reliability, maintainability, and cost effectiveness amongst 
many other features". A quality of a constructed product is one that fits the intended customer‘s 
requirements (Oakland, 2003). Impliedly, the product should possess attributes that enables it 
meet the customer‘s requirement or specification. The quality of a constructed item is determined 
by the quality of design, the quality of materials and components specified and the quality of 
workmanship. Chung (1999) cited in Rumane (2011) defines quality of construction projects as 
the fulfillment of the owner‘s needs per defined scope of works Within a budget and specified 
schedule to satisfy the owner‘s / user‘s requirements. Among them, J.M .Juran and W.E. 
Deming, who brought a new message which can be summarized as follows:- 
1. The management of quality is crucial to company survival and merits the personal attention 
and commitment of top management. 
2. The primary responsibility for quality must lie with those doing the work. Control by 
inspection is of limited value. 
3. To enable production departments to accept responsibility for quality, management must 
establish systems for the control and verification of work, and must educate and indoctrinate the 
work force in their application. 
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4. The costs of education and training for quality, and any other costs which might be incurred, 
will be repaid many times over by greater output, less waste, a better quality product and higher 
profits. These are the basic principles of the management concepts which have since become 
identified under the generic term of quality management. 
 
2.5. Quality management process 
Quality management is the process to ensure that the project will satisfy the needs of the 
beneficiaries. Quality is defined as a commitment to deliver the project outputs and meet the 
expectations of the beneficiaries, which means that quality is ultimately defined by the 
beneficiary and includes the following process:- 
 
2.5.1 Quality Planning 
 The quality management plan which identifies the quality standards /requirements that are 
relevant to the project, some of these standards may be initially set by the organization, the donor 
or are part of the technical competence area the project is focusing. 
 
2.5.2 Quality assurance 
 Which implies the execution of the quality plan; this process includes quality audits performed 
by during every deliverable and reevaluating the quality standards and any assumptions made in 
the quality plan. Quality assurance focuses on prevention measures during the project 
implementation phase and checks to see that project staff, consultants or project partners are 
following the quality standards. 
 
2.5.3 Quality control 
 This measures the results of the deliverables or outputs and check to see if they meet the quality 
standards. The final process is quality improvements is making changes to the quality plan and 
identifying ways to improve quality and eliminate causes of unsatisfactory quality discovered 
during quality control. 
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2.6. Quality Management Systems and Principles 
A Quality Management System (QMS) is a management system that focuses on the quality 
policy and requirements of an organization. It is essential for a QMS to be market-orientated so 
as to cater for the customers‘ current and future requirements or needs. To do so, the resources 
and activities need to be managed as a process, efficiently and effectively. Most QMS employs 
the ―Plan-Do-Check-Act‖ (PDCA) methodology (ISO9001:2000), whereby: 
PLAN: Establishes the objectives and processes necessary to deliver results in accordance with 
customer requirements and organizations policies. 
DO: Implements the processes. 
CHECK: Monitors and measures the processes and product against policies, objectives and 
requirements for the product and report the results. 
ACT: Taking actions to continually improve process performance. 
In QMS, continual improvement enhances the organizational capabilities and flexibility to allow 
it to react quickly to opportunities and to make continual improvement as a permanent objective 
of the organization. In summary, a good and effective QMS should adopt the following 
principles: 
1. Customer focuses                             5. System approach to management 
2. Leadership                                       6. Continual improvement  
3. Involvement of people                      7. Factual approach to decision making  
4. Process approach                              8. Mutually beneficial supplier relationship 
                   
 
                                      
                                                Fig 2.2 The PDCA cycle                              
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2.7. Value Managed Quality System (VMQS) 
 
Whilst ISO 9001:2000 stipulates use of quality policy, quality objectives, audit results, analysis 
of data, corrective and preventive actions and management review to achieve continual 
improvements in QMS, it does not state any specific approach or technique to meet or achieve 
them, other than the PDCA methodology. Essentially, the standard tells you what to do but not 
really how to produce an effective and efficient QMS. (Ong Hock Tek 2003) 
A Value-Managed Quality System (VMQS) is a way forward to towards achieving a more 
efficient and effective QMS that can also provide for continual improvements. It is defined as ―A 
quality management system that complies with the current ISO standard by integrating value 
management into the quality system for continual improvements‖ (Ong & Loh, 2002). 
Essentially, VMQS guides you on WHAT and HOW to do it. Whilst most QMS is concern with 
―doing the things RIGHT‖ by through policies and procedures to meet the customer 
requirements efficiently, VM focuses on ―doing the RIGHT things‖ by aiming to achieve value 
by ensuring effective policies and procedures and continual improvements meet or enhance 
customer satisfaction. With the combination of the two powerful and effective methodologies, 
VMQS allows the notion of ―Doing the RIGHT things RIGHT‖ to be realized. In VMQS, VM 
can be introduced into QMS in three ways; 
1. When embarking on a QMS 
2. Reviewing an existing QMS 
3. Continual improvement of any QMS. 
For companies already ISO certified, they can also review and integrate VM into their QMS to 
ensure continual improvements thereby enhancing their efficiency and effectiveness. The VMQS 
Project Master Plan suggests that VM can be integrated into a four phased QMS programme, 
namely: 
Phase 1: Initial Project Planning 
Phase 2: Value Management Workshop 
Phase 3: Quality System Document 
Phase 4: Compliance Audit 
In Phase One - Initial Project Planning, the tasks include the QMS project launch and QMS 
team appointment (selection and defining their roles and responsibilities). This phase also 
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involves an initial assessment or Gap Analysis of any existing organization policies and 
procedures as well as an ISO 9001:2000 Management Awareness Training to the people in the 
organization. 
Phase Two- Value Management Methodology and Workshop is introduced, preferably after 
gaining an appreciation of the existing organization policies and procedures. 
Phase Three - is basically concern with the quality system documentation preparation and 
implementation. The tasks involve process mapping and its documentation, trial implementation, 
finalization of documentation, internal audit training and implementation. 
Phase Four entitled- ―Compliance Audit‖ is to ensure that all ISO documentation prepared and 
implemented are in compliance with the ISO 9001:2000 requirements. This phase involves a 
review of the documentation by the management and any deficiencies are corrected following 
the compliance audit 
 
2.8. Concepts of Total Quality Management (TQM) 
  Total Quality Management (TQM), has been defined as ―lowest cost and continually satisfying 
customer requirements‖ (Turner, 1994 cited in Jaafari, 1996). According to Salter (1993), the 
concept of Total Quality Management (TQM) was originated by Dr. W. Edward Deming in the 
1940‘s following the end of the Second World War. In recent years, the level of awareness 
towards TQM has increased considerably due to intense global competition increasing consumer 
consciousness of quality, rapid technology transfer, and trends towards achieving world-class 
status. In response to these challenges and to facilitate the organizations in achieving higher 
quality levels, many companies are implementing TQM approach and quality initiatives for 
achieving sustainable competitive advantage and enhanced company performance (Talib et al., 
2010). Total Quality Management (TQM) is a company-wide drive initiated by top management 
for commitment to quality. TQM process is led by top management to obtain the involvement of 
all employees in the continuous improvement of the performance of all activities in a company 
so as to meet the needs and satisfaction of customers. (Iruobe et.ai 2012) said that TQM 
principles rest on commitment to quality and quality chains (Harris et al. 2006).harnessing 
everyone‘s effort to achieve zero defects. Total Quality Management (TQM) is a philosophy that 
involves everyone in an organization in continual efforts to improve quality and achieve 
customers‘ satisfaction. Continuous improvement is the philosophy that seeks to make never 
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ending improvements to the process of converting inputs into outputs. The three key 
philosophies in TQM according to Telsang (2004) are: 
(i) Continuous improvement is never ending push to improve 
(ii) Involvement of everyone in the organization 
(iii) Goal of customer‘s satisfaction According to Bamisile (2004), quality can be measured by 
clearly laid down requirements. Newlove (1987) and Pateman (2004) used the concept of 
conformity with requirement as the definition of quality in construction. All team members who 
perform quality functions should endeavor to produce quality products at first attempt. This will 
ensure client‘s satisfaction and save cost for rework (nongiba alkanam et.al2015) Total quality 
management is a holistic approach to managing a project. It includes continuous improvement, 
training and re-training of staff, customers satisfaction, top management support, defect-free 
product at first attempt, elimination of reworks, cost effectiveness etc. It is a process of getting 
rid of poor quality from production rather than getting rid of poor quality products. 
 
            
 
                       Table 2.1 Concepts of the TQM 
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2.9. Quality tools & techniques for quality management 
From the multitude of techniques which support the problem solving process, which are referred 
to as QC (Quality Control) tools that have become the most firmly established. Some of the 
individual methods have been used for decades or have been borrowed from other disciplines. 
They form a methodological tool, which can be used to structure and visualize complex issues 
and which thus supports all phases in the problem-solving process (PDCA). They are particularly 
suitable when all of the data needed to solve the problem are available and particularly suitable 
when all of the data needed to solve the problem are available and have to be analyzed.(A. Burn 
et.al 2011) 
A single tool is a device with a clear function, and is usually applied on its own, whereas a 
technique has a wider application and is understood as a set of tools (McQuater et al., 1995). 
Thus, Ishikawa (1985) and McConnell (1989) have identified a list of TQM tools: flow charts 
cause and effect diagrams, Pareto charts, histograms, run charts and graphs, X bar and R control 
charts and scatter diagrams. Also, Imai (1986), Dean and Evans (1994), Goetsch and Davis 
(1997), Dale (1999), and Evans and Lindsay (1999) have offered a list of tools and techniques 
for quality improvement. 
2.10. The Seven basic quality tools  
2.10.1 Cause and effect diagram 
 A Cause-and-Effect Diagram is a tool that helps identify, sort, and display possible causes of a 
specific problem or quality characteristic. It graphically illustrates the relationship between a 
given outcome and all the factors that influence the outcome. This type of diagram is sometimes 
called an "Ishikawa diagram" because it was invented by Kaoru Ishikawa, or a "fishbone 
diagram" because of the way it looks.  
                              
                                    Fig 2.3 Cause and Effect Diagram 
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2.10.2 Check Sheet 
 The check sheet is a simple document that is used for collecting data in real-time and at the 
location where the data is generated. The document is typically a blank form that is designed for 
the quick, easy, and efficient recording of the desired information, which can be either 
quantitative or qualitative.  
              
                 
                                              Fig 2.4 Check Sheet 
 
2.10.3 Control Chart 
 A control chart is a statistical tool used to distinguish between variation in a process resulting 
from common causes and variation resulting from special causes. It presents a graphic display of 
process stability or instability over time.  
                       
                                             Fig 2.5 Control Chart 
2.10.4 Flow chart 
 The Flow Chart provides a visual representation of the steps in a process or a diagram that uses 
graphic symbols to depict the nature and flow of the steps in a process.  
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                                          Fig 2.6 Flow Chart 
2.10.5 Histogram 
 One uses this graph to show frequency distributions. It looks very much like a bar chart. This 
chart graphs data distributions. If you have numerical, variable, continuous data you can use this 
chart. The chart organizes and sorts the data. It shows the data in a pictorial format.  
                       
                                            Fig.2.7 Histogram 
2.10.6 Pareto Diagram 
 A Pareto chart, named after Vilfredo Pareto, is a type of chart that contains both bars and a line 
graph, where individual values are represented in descending order by bars, and the cumulative 
total is represented by the line.  
                       
                                      Fig 2.8 Pareto Diagram 
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2.10.7 Scatter diagram 
 It is used to determine if there is a relationship or correlation between two variables. It is used to 
display what happens to one variable when another variable changes in order to test a theory that 
the two variables are related. The data displayed on the scatter diagram clearly show if there is a 
positive, negative or no relationship between the two variables.  
                        
 
                                                Fig .2.9 Scatter Diagram 
 
 
 
                        Table 2.2 The Seven basic Quality Tools 
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2.11. ISO 9000 
As increasingly large numbers of managers are recognizing that ISO 9000 is extremely important 
for their organization since the beginning of 1990s the term ISO 9000 has been steadily stealing 
the limelight in the discussions on quality reliability and global cooperativeness. Though there is 
a phenomena interest in ISO 9000 yet there is a lot of confusion about what it is. 
Mangers want to know how and why ISO 9000 developed can it improve the quality of products 
whether it would help? How much it costs to implement ISO 9000 quality system whether 
customers care about it how can a company compile with theirs standards what is meant be 
rejection? How to go about? 
2.11.1  What is ISO? 
ISO the international Organization for standardization is an international body it consists of 
representative from more than 90 countries each country is represented by its one national 
standards body. International Electro technical commission (IEC) operates as single system the 
objective of ISO and IEC is to facilitate the development of international standards in order to 
reduce the barriers effect of different national standards on international trade of goods and 
services. 
ISO and IEC are non-government organization they are not part of united nations and their 
standards are not mandatory in nature .ISO and IEC comprise a large number of technical 
committees and sub committees covering many industrial sectors products and service it has 
technical liaisons with a number of specialized UN agencies ISO and IEC prepare and publish 
close to one thousand new and revise international standard annually. 
              
                                             Table 2.3 ISO 9000:1200 Principles 
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2.11.2  What is quality according to ISO? 
ISO standard 8402 explains critical terms relation to quality. Quality is defined as the totality of 
features and characteristics of a product or service that beer on its ability to satisfy stated at 
implied needs this approach while acceptable dose not incorporate may of the late interpretations 
of quality .The concept of quality has change dramatically and is focused on products; that is 
quality meant a production ability to conform to specification. later its definition started to 
incorporate elements of the customer and quality and was defined as‖ anticipating and exceeding 
customer expectations.‖ 
In the last several years the concept of quality has evolved to recognize the importance of 
satisfying an organization many stakeholders including community suppliers, shareholders 
employees, and management. Quality now includes such diverse elements as improving work 
life promoting work piece diversity bettering environment conditions, facilitating trade, and 
enhancing competitiveness. 
                   
                                               Fig 2.10 ISO Series 
2.11.3 What is meant by quality system and total quality management?(TQM) 
The additional fundamental concepts used are quality system and total quality management ISO 
standard 8402 defines quality as‖ the organizational structure responsibilities procedures 
processes and resources needs to implement quality management.‖ ISO 9000 specifies 
requirements for quality systems. Total quality Management (TQM) is defined as ―a 
management approach to an organization center on quality based on the participation of all its 
members and aiming at long term success through customer satisfaction and benefits of the 
members of the organization and to society.‖ 
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Several important can be derived from these concepts long term success through customer 
satisfaction is an organization goal and is predicated on the pursuit of quality everyone‘s 
participation and value to society. 
 Customers‘ requirements must first be identified defined and clarified producers and system are 
them established to monitor control and improve those variables they directly and indirectly are 
involved in the production for uniform products and the delivery of consistent series. 
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CHAPTER THREE 
3.  Quality Management for Construction 
The concept of quality management is to ensure efforts to achieve the required level of quality 
for the product which are well planned and organized. From the perspective of a construction 
company, quality management in construction projects should mean maintaining the quality of 
construction works at the required standard so as to obtain customers‘ satisfaction that would 
bring long term competitiveness and business survival for the companies (Tan & Abdul-Rahman, 
2005). Quality management is critically required for a construction company to sustain in current 
construction market which is highly challenging and competitive. Harris and McCaffer (2001) 
explained that quality management has to provide the environment within which related tools, 
techniques and procedures can be deployed effectively leading to operational success for a 
company. The role of quality management for a construction company is not an isolated activity, 
but intertwined with all the operational and managerial processes of the company. 
 
3.1. Quality for Construction 
If quality is the end point, then Quality Management is the approach and Process for getting 
there (.Graeme Knowles 2011). First of all, the product is usually not a repetitive unit but a 
unique piece of work with specific characteristics. Taking building construction as an example, 
the product can be an entire building, a section of a building or just a prefabricated component 
that ultimately forms part of a building. Secondly, the needs to be satisfied include not only those 
of the client but also the expectations of the community into which the completed building will 
integrate. The construction cost and time of delivery are also important characteristics of quality. 
All these should be properly addressed in designing the building, and the outcome should be 
expressed unequivocally in drawings and specifications. The quality of building work is difficult, 
and often impossible, to quantify since a lot of construction practices cannot be assessed in 
numerical terms. The framework of reference is commonly the appearance of the final product. 
‗How good is good enough?‘ is often a matter of personal judgment and consequently a subject 
of contention. In fact, a building is of good quality if it will function as intended for its design 
life. As the true quality of the building will not be revealed until many years after completion, 
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the notion of quality can only be interpreted in terms of the design attributes. So far as the 
builder is concerned, it is fair to judge the quality of his work by the degree of compliance with 
stipulations in the contract, not only the technical specifications but also the contract sum and the 
contract period. The Client cannot but be satisfied if the construction is executed as specified, 
within budget and on time. Therefore, a quality product of building construction is one that 
meets all contractual requirements (including statutory regulations) at optimum cost and time. 
(H.W.Chung 1999)  
3.2. Project Management for Construction 
 
The management of construction projects requires knowledge of modern management as well as 
an understanding of the design and construction process. Construction projects have a specific 
set of objectives and constraints such as a required time frame for completion. While the relevant 
technology, institutional arrangements or processes will differ, the management of such projects 
has much in common with the management of similar types of projects in other specialty or 
technology domains such as aerospace, pharmaceutical and energy developments. 
Generally, project management is distinguished from the general management of corporations by 
the mission oriented nature of a project. A project organization will generally be terminated 
when the mission is accomplished. According to the Project Management Institute, the discipline 
of project management can be defined as follows: 
Project management is the art of directing and coordinating human and material resources 
throughout the life of a project by using modern management techniques to achieve 
predetermined objectives of scope, cost, time, and quality and participation satisfaction. 
A working knowledge of general management and familiarity with the special knowledge 
domain related to the project are indispensable. Supporting disciplines such as computer science 
and decision science may also play an important role. In fact, modern management practices and 
various special knowledge domains have absorbed various techniques or tools which were once 
identified only with the supporting disciplines. For example, computer-based information 
systems and decision support systems are now common-place tools for general management. 
Similarly, many operations research techniques such as linear programming and network 
analysis are now widely used in many knowledge or application domains. Hence, the 
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representation in Figure 3-1 reflects only the sources from which the project management frame 
work evolves. (Hendrickson 1998) 
                                        
                                
                       Fig 3.1 Basic Ingredients in Project Management 
 
 
3.3. Key Activities in Project Management 
 
Specifically, project management in construction encompasses a set of objectives which may be 
accomplished by implementing a series of operations subject to resource constraints. There are 
potential conflicts between the stated objectives with regard to scope, cost, time and quality, and 
the constraints imposed on human material and financial resources. These conflicts should be 
resolved at the onset of a project by making the necessary tradeoffs or creating new alternatives. 
Subsequently, the key functions of project management for construction generally include the 
following: 
1. Specification of project objectives and plans including delineation of scope, budgeting, 
scheduling, setting performance requirements, and selecting project participants. 
2. Maximization of efficient resource utilization through procurement of labor, materials and 
equipment according to the prescribed schedule and plan. 
3. Implementation of various operations through proper coordination and control of planning, 
design, estimating, contracting and construction in the entire process. 
4. Development of effective communications and mechanisms for resolving conflicts among the 
various participants.  
The Project Management Institute focuses on nine distinct areas requiring project manager 
knowledge and attention: 
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1. Project integration management to ensure that the various project elements are effectively 
coordinated. 
2. Project scope management to ensure that all the work required (and only the required work) is 
included. 
3. Project time management to provide an effective project schedule. 
4. Project cost management to identify needed resources and maintain budget control. 
5. Project quality management to ensure functional requirements are met. 
6. Project human resource management to development and effectively employ project 
personnel. 
7. Project communications management to ensure effective internal and external 
communications. 
8. Project risk management to analyze and mitigate potential risks. 
9. Project procurement management to obtain necessary resources from external sources. 
These nine areas form the basis of the Project Management Institute's certification program for 
project managers in any industry. 
3.4. Conceptual Frame work 
Projects typically have identifiable process and each has aunique set of challemges for the 
project,reviewing the project from the heghest level,these basic project process can be also 
identified as amajor factor influencing the project success .Making sure for excution of this 
process  is become mandatory for better excution regarding the quality of the project. 
 
 
 
 
 
 
 
 
 
                                                    Fig.3.2 Conceptual frame work 
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3.5. Project Quality Management 
Project Quality Management addresses the management of the project and the deliverables of the 
project. It applies to all projects, regardless of the nature of their deliverables. Quality measures 
and techniques are specific to the type of deliverables being produced by the project. PM BOK 
Con ext.2008 
3.5.1 Quality Plan for a project 
Plan Quality Management is the process of identifying quality requirements and/or standards for 
the project and its deliverables, and documenting how the project will demonstrate compliance 
with relevant quality requirements. 
The key benefit of this process is that it provides guidance and direction on how quality will be 
managed and validated throughout the project. PMBOK 2008 con ext. 
 
 
    Fig 3.3 Quality Management Inputs, Tools & Techniques, and Outputs, PMBOK 2008 
 
3.5.2 Quality Control for a project 
(H.W.Chung 1999) In the building industry, it is traditional practice to have separate contracts 
for design and construction, with the designer also taking up the role of supervision of 
construction. The quality of the finished works is controlled by way of inspection and testing as 
construction proceeds. For example, the quality of concrete and other materials on site is judged 
by random sampling and testing, and a thorough inspection of the finished works is performed 
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without exception before final acceptance. The major drawback of this ‗inspectorial system‘ of 
quality control is that it identifies the mistakes after the event. Even high strength concrete can 
be defective if it is not properly compacted and cured, and the potential hazard of steel corrosion 
will not surface until some years later. Many building defects are covered up during subsequent 
construction and consequently the quality of the finished works cannot be assessed by final 
inspection. Unlike consumer goods, defective building work is very difficult, if not impossible, 
to replace. The client is often left with the patched-up original which will be a source of recurrent 
trouble and huge expenditure in the years to come Regular supervision by the contractor‘s staff 
themselves is undoubtedly the key to quality Control Quality is the process of monitoring and 
recording results of executing the quality activities to assess performance and recommend 
necessary changes. The key benefits of this process include:  
(1) Identifying the causes of poor process or product quality and recommending and/or taking 
action to eliminate them; and  
(2) Validating that project deliverables and work meet the requirements specified by key 
stakeholders necessary for final acceptance. As per  PMBOK. Con ext. 
 
 
 
           Fig 3.4 Control Quality: Inputs, Tools & Techniques, and Outputs  
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3.5.3 Quality Assurance for a project 
Despite the wealth of site experience accumulated throughout the decades, one in ten building 
contracts still leads to client dissatisfaction and complaint against the contractor. A survey 
conducted by the Building Research Establishment in the United Kingdom indicates that 40% of 
building defects occur during the construction phase (BRE, 1982). In most cases, the defects are 
found to be the result of: (H.W.Chung 1999) 
 Misinterpretation of drawings and specifications; 
 Use of superseded drawings and specifications; 
 Poor communication with the architect/engineer, subcontractors and material suppliers; 
 Poor coordination of subcontracted work; 
 Ambiguous instructions or unqualified operators; 
 Inadequate supervision and verification on site. 
Quality assurance is oriented towards prevention of quality deficiencies. It aims at 
minimizing the risk of making mistakes in the first place, thereby avoiding the necessity for 
rework, repair or reject. 
Perform Quality Assurance is the process of auditing the quality requirements and the results 
from quality control measurements to ensure that appropriate quality standards and operational 
definitions are used. The key benefit of this process is that it facilitates the improvement of 
quality processes. PM BOK 2008 con ext. 
 
      Fig 3.5 Perform Quality Assurance: Inputs, Tools & Techniques, and Outputs  
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3.6. Application of TQM in Construction 
 In recent years, many of the management practices used to support construction organizations 
are being challenged (Hoonakker, 2010). Clients demand improved service quality, faster 
buildings and innovations in technology. It is no accident that the construction industry has 
turned to the manufacturing sector as a point of reference and source of innovation. Successful 
concepts derived from manufacturing industry, such as Total Quality Management (TQM), and 
Lean (or Just-in-Time) Production, are being adopted and integrated into the construction 
industry. Total Quality Management is increasingly been adopted by construction companies as 
an initiative to solve quality problems and to meet the needs of the final customer (Kanji & 
Wong, 1998 as cited in Hoonakker, 2010).Harris and McCaffer (2001) explain that total quality 
management provides the environment within which related tools, techniques and procedures can 
be deployed effectively leading to operational success for a company. The role of total quality 
management for a construction company is not an isolated activity, but the total involvement of 
all the operational and managerial processes of the company.TQM elements that past researchers 
have identified as applicable to the construction industry include; top management commitment 
and leadership, human resource management, customer focus, planning, process management, 
supplier management, continuous improvement, information analysis and evaluation, teamwork 
and quality culture (Arditi & Gunaydin, 1997; Low & Teo, 2004; Metri, 2004; Jha & Kumar, 
2010; Gherbal et al., 2012) 
3.6.1 Benefits of TQM in the construction industry 
 
In order to appreciate the importance of TQM and to have a feel for its impact, the benefits of 
TQM to the organization should be known. Bardoel and Sohal (1999) reported the benefits 
achieved adopting TQM in seven Australian construction organizations based on case study 
research. The reported benefits are: 
 Better control of processes resulting in consistency from design through to delivery; 
 .Reduced construction cycle time; 
 .A reduction in the quantity of goods damaged in transit and construction; 
 .Reduced delivery time to the site; 
 Increased measurement of performance; and 
 .Improvement in customer perceptions of the company.(H.James Harington et.al 2012) 
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                        Fig 3.6   Elements of total Quality Management for construction Process 
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CHAPTER FOUR 
4. Quality system and requirements in construction 
4.1. Quality System 
(H.W.Chung 1999) A quality system is a framework for quality management. It embraces the 
―organizational structure, procedures, processes and resources needed to implement quality 
management‖ (ISO, 1994a). The quality system is fully integrated with the operations of the 
organization. It regulates the conduct of the different processes and prevents side-stepping. A 
quality system has to cover all the activities leading to the finished product. Depending on the 
scope of operation of the organization, these activities include planning, design, development, 
purchasing, production, inspection, storage, delivery and after-sales service. The ISO 9000 
family of standards is intended for application in all industries. The generic requirements of these 
standards have to be interpreted in the context of the conventional practices of the specific 
industry. For this purpose, various industry guides have been published. One such guide is 
AS/NZS 3905.2:1997 for the construction industry in Australia and New Zealand (SA/SNZ, 
1997). However, the majority of building contractors work to a design supplied by the 
architect/engineer, and their quality system may be modeled on ISO 9002. (In fact, ISO 9002 is a 
sub-set of ISO 9001 without the requirements on design control.). Consequently the quality 
system of a building construction company should conform to either ISO 9001 or ISO 9002, 
depending on whether design of permanent works forms part of the Company‘s activities.  
 
4.2. Quality System Requirements 
To cover the full range of activities pertaining to quality assurance, the ISO 9000 family of 
standards identifies twenty elements of the quality system and sets out definitive requirements 
appropriate to each. For each element, the required control is prescribed but not the methods by 
which control can be achieved. It is up to the company‘s management to establish and maintain 
documented procedures to ensure that these requirements are consistently met. The quality 
system requirements stipulated in ISO 9001/ISO 9002 is not reproduced here. Instead, they are 
interpreted, element by element, in the context of building construction (HW Chung 1999) 
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4.2.1 Management responsibility 
The responsibility for quality lies with senior management of the company. A quality policy 
statement should be issued setting out the company‘s objectives for quality and the 
management‘s commitment to quality. The quality policy is publicized among all staff of the 
company. For a construction company, the organization chart should preferably show the 
interrelation between office staff and site staff. Senior management should review the quality 
system at defined intervals, taking into account the outcomes of quality audits (both internal and 
external) and feedback of clients.  
 
4.2.2 Quality system 
A company‘s quality system is its blue-print for quality management. It is a means of ensuring 
the quality of the product. The quality system is to be fully documented with documentation 
usually in three tiers. The first tier document is the quality manual which covers the requirements 
of the International Standard to which the quality system is to conform. It also incorporates the 
quality policy, the organization chart as well as an outline of the structure of the documentation 
of the quality system. The second tier documents consist of a number of quality procedures 
which are referred to by the quality manual. (The quality procedures may be included in the 
quality manual, but the single document so formed is in most cases too voluminous to be 
practical.) The quality procedures are mostly administrative in nature. They are supplemented by 
work instructions (third tier documents) that define how the activities are performed. The quality 
procedures and work instructions together ensure consistency of operations. On the project basis, 
the quality system is implemented through a quality plan. A quality plan is a document setting 
out the specific quality activities and resources pertaining to a particular contract or project. 
Among other things, it makes reference to an assortment of documented procedures of the 
quality system. It may also contain project-specific procedures or work instructions which only 
apply to the particular project. While the quality manual is intended to apply across the 
company‘s entire organization, the quality plan is prepared specifically for the project in 
question. It is virtually the quality manual of the project. 
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4.2.3 Contract review 
Contract review is a preventive measure to avoid any misunderstanding between the parties to a 
contract. The first review normally takes place at the tender stage. Before submitting the tender, 
the contractor should ensure that the requirements of the client are well defined in the drawings, 
specifications, bills of quantities and other documents, and should clear up any ambiguities and 
omissions with the architect/engineer. It should also ensure that the organization is adequately 
equipped, both technically and financially, to undertake the project and meet the specified 
requirements. If the tender is successful, the building contractor should review the contract again 
before it is formally signed. This time, the objective is to resolve matters arising from changes in 
requirements since the tender were submitted. During the progress of the contract, any variation 
order involving substantial changes in the design or specification of the works, either in kind or 
in quantity, should be reviewed before acceptance.  
 
4.2.4 Design control 
Design control is a key element in ISO 9001 but is outside the scope of ISO 9002. The aim of 
design control is to ensure that the client‘s requirements, including applicable regulatory 
requirements, are faithfully translated into drawings and specifications. The design is to be 
reviewed, verified and validated before being released for use; and this applies also to 
subsequent changes to the design. The design of a building is normally prepared by the architect/ 
engineer and supplied to the contractor for implementation. The contractor has no need to 
include design control in his quality system unless he undertakes design of permanent works as 
part of his operation, such as in a design and- construct contract. However, design of temporary 
works is often the responsibility of the contractor, for which he has to establish appropriate 
control.  
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4.2.5 Document and data control 
All documents describing the company‘s operations are subject to control. Obviously the quality 
system documents are controlled documents. Other documents belonging to this group are those 
which control the processes of tender preparation, requisition and procurement, staff recruitment, 
etc. Document control does not affect the contents of the documents, but Contract documents and 
other project-specific documents should also be controlled. These documents include the 
conditions of contract, specifications, drawings and bills of quantities, as well as the project 
Quality plan, inspection and test plans, soil test results and other data sheets supplied by the 
architect/engineer, relevant national standards and codes of practice. If client‘s approval of the 
project quality plan is a contractual requirement, the document cannot be released for use until 
such approval is obtained in writing. Subsequent changes to the plan are to be reviewed and 
approved as the original document. 
 
4.2.6 Purchasing 
In building construction, purchasing refers not only to procurement of supplies but also to 
provision of labour and other services. Nowadays there is a tendency for the building contractor 
to take up a management role, employing a team of subcontractors to carry out the construction 
activities. As the main contractor is contractually responsible to the client for the subcontracted 
work, it is to his advantage and protection to verify that any supplier of material or labour is 
capable of providing the right product or service at the right time. Commissioning a consultant to 
design temporary works is also a form of subcontracting. The bought-in design is therefore 
treated as a product provided by the consultant. In respect of purchasing, the main contractor acts 
as the purchaser (customer) and needs to be assured by the supplier/subcontractor that the 
intended quality be achieved in the supply or service delivered, just as his organization be 
required to provide confidence to the client about the quality of the final product—the finished 
works. Control of purchasing and subcontracting varies with the type of supply or service and its 
impact on the quality of the finished product. The degree of control should increase with the 
risks and consequences of nonconformance as indicated by the complexity of the activities 
involved, the stringency of the acceptance criteria and the cost of rectification of nonconforming 
work. In a building contract, the client often reserves the right of verification. A typical example 
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is the right to take samples of concrete, steel and other construction materials for compliance 
testing. Provisions should be made in the purchase orders and subcontracts for the 
architect/engineer to check the quality of the supply either at the supplier‘s premises or on site. 
However, such verification does not relieve the main contractor of any of his contractual 
obligations.  
 
4.2.7 Control of customer-supplied product 
It is not uncommon for the client of a building construction project to provide certain materials 
or products for incorporation into the finished works. Examples of customer (or client) supplied 
product are materials that the client trades in, products from his own factory, mechanical plants 
to be installed in the permanent works, main construction materials. On receipt, these items 
should be verified as to kind and quantity, properly identified and stored to prevent misuse or 
deterioration. . 
 
4.2.8 Product identification and traceability 
Product identification in building construction refers mainly to prefabricated components. These 
include precast concrete units and semi assembled steelwork. After the units have passed the 
appropriate inspection and/or testing, they should be made identifiable as to batch or series. Such 
markings can simply be painted on the units or indicated with stick-on labels. For mass 
production, even the use of a bar-coding system may be considered (Baldwin, Thorpe and 
Alkabi, 1994). Where traceability is required by the contract, it must be made possible to relate 
each part of the construction/installation work back to the particular batch of material or 
component used. On a building site, truckloads of concrete are traceable via the delivery dockets. 
Traceability of other materials may be established through an inventory system. Mechanical and 
electrical appliances installed can easily be identified by their serial numbers, and small items 
such as pumps and light fittings can be labeled 
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4.2.9 Process control 
Construction processes, including erection of temporary works, pre-casting and prefabrication as 
well as installation of appliances, should be identified, planned and scheduled well ahead of 
time. This is normally done soon after the project is commissioned. A construction program for 
the entire project, together with the equipment and manpower requirements, is developed long 
before construction commences. (This may often be facilitated by applying the computerized 
critical path method.) The outcomes of construction planning are incorporated in the project 
quality plan. The construction processes should be carried out by labour with appropriate skill, 
using suitable and well-maintained equipment, and under regular supervision. With multi-layers 
of subcontractors working on site, difficulties are often encountered in satisfying this 
requirement. The problem is aggravated by acute shortage and high mobility of labour during a 
period of building boom. However, this is not an excuse for bypassing the quality system. 
Process control is closely linked with inspection/testing. While process control prevents 
sidetracking of the established procedures, inspection/ testing verifies that the required quality is 
actually obtained. To make process control effective, every witness point in an inspection and 
test plan should be observed, and work should not proceed beyond a hold point without approval 
by the authorized person. This is especially important for control of subcontracted work where 
the responsibility for regular supervision now lies with the subcontractor with the contractor 
playing a monitoring role.  
 
4.2.10 Inspection and testing 
Inspection and testing required for a project should be indicated in the project quality plan. On a 
construction site, inspection and testing is carried out at three stages: 
 On receipt of purchased or subcontracted items or service; 
 During a construction process in which an in-process check is conducted before 
proceeding to the next step; 
 Before final delivery or handover of the finished works.  
Materials, components and appliances received on site are subject to receiving inspection and/or 
testing. The amount and nature of checking required vary with the degree of control exercised at 
the supplier‘s premises and the recorded evidence of conformance. Where an incoming item is 
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released for urgent use prior to verification, the location where it is used or installed should be 
recorded. Throughout a construction process, records of inspection and testing are to be 
maintained. This is conveniently achieved by signing off the inspection and test plan at the 
various hold/witness points by the designated inspector. Any other method of record keeping 
may be used provided that it shows clearly whether the respective stages of inspection and 
testing have been passed.  
 
4.2.11 Control of inspection, measuring and test equipment 
In building construction, equipment used for inspection, measuring and testing includes 
surveying instruments, pre-stressing jacks, torque wrenches, weigh-bridges, various testing 
devices, weighing scales and measuring tapes. Such equipment, self-owned and hired, should be 
properly maintained and calibrated at regular intervals as recommended by the respective 
manufacturers. A schedule of calibration is established and the records of calibration maintained. 
The equipment should be handled, preserved and stored in such a way as to maintain accuracy 
and fitness for use. The control measures should extend to cover equipment belonging to 
subcontractors. A subcontractor with equipment on site is required to provide evidence of regular 
calibration of the equipment. Alternatively, the contractor may include the subcontractor‘s 
equipment in his schedule of calibration and instructs the subcontractor to arrange for calibration 
whenever it is due.  
 
4.2.12 Inspection and test status 
On the production line, workers must be able to distinguish a product (or semi-product) which is 
satisfactory from another which is not. Likewise, in building construction, anything that will 
finally become part of the completed building should have its inspection and test status 
identified. This includes bought-in materials and components, as well as the contractor‘s own 
product either on or off site. The identification is maintained throughout the construction 
process, from receipt of incoming supplies to handover of the finished works or part thereof. 
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4.2.13 Control of nonconforming product 
Nonconforming product or, more appropriately nonconforming work, may arise at different 
stages of construction. The nonconformities range from minor discrepancies such as sand-
streaking of the concrete surface or using a paint of the wrong colour, to major mistakes such as 
incorrect level of a floor or non-verticality of a wall. The nonconforming work should be 
reviewed as soon as possible after it is detected. In the review process, the extent of 
nonconformance and its bearing on the quality of the finished works as a whole are evaluated. 
The review is conducted by a person who has executive power to take corrective action. This 
person is normally the project manager or the site agent, but for minor nonconformities the 
general foreman may act with delegated authority. 
 
4.2.14 Corrective and preventive action 
In the course of reviewing nonconforming work, or handling a client complaint, the cause of the 
incident and the situation leading to it are usually revealed. A construction activity might have 
deviated from the contract drawings/specifications or the workmanship might have fallen short 
of the specified or implied level of standard. Corrective action is necessary to eliminate the cause 
so as to avoid recurrence of the untoward event. This may involve amending a documented 
procedure or work instruction, providing additional resources or training the operational staff. 
In contemplating the appropriate action, account should be taken of the magnitude of the 
problem and the risks involved. 
 
4.2.15 Handling, storage, packaging, preservation and delivery  
In the context of building construction, this quality system requirement refers mainly to handling 
and storage of building materials and protection of prefabricated units in transit. From receipt of 
building materials through to handover of finished works, the contractor should exercise control 
to prevent damage and deterioration. Storage areas on site and special handling facilities to be 
provided are normally indicated in the project quality plan. Methods for authorizing receipt to 
and dispatch from the storage areas are stipulated either in a documented procedure or in the 
quality plan.  
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4.2.16 Control of quality records 
Quality records are intended to demonstrate conformance to specified requirements and effective 
operation of the quality system. Accordingly, these records fall into two categories which are 
filed separately. 
 
 Project-specific records: 
These records, which include pertinent records from the subcontractors, provide evidence 
showing that the required standards of materials and workmanship have been attained. 
 System-related records: 
These records should indicate that incidents of non-conformance and client complaints diminish 
in number with maturity of the system. The retention period of project-related records is often a 
matter of contention. To avoid controversy, this period is preferably specified in the contract or 
indicated in the quality plan. Generally speaking, it is to the advantage of an organization to 
retain all relevant records for the period of liability, which is normally not less than seven years. 
Such records may be used, if necessary, as evidence in litigation. 
 
4.2.17  Internal quality audits 
To ensure that what is intended is actually done in the way as prescribed, all activities affecting 
quality are to be verified regularly. This is achieved via internal quality audits. These audits 
constitute a self-checking process of the quality system within the organization. The outcome 
provides evidence that the quality system is, or is not, functioning effectively. 
Deficiencies in the quality system are often unveiled during the audit, thus paving the way for 
improvement. Internal quality audits must be planned and implemented in accordance with 
established procedures. A schedule of audits, normally on a yearly basis, is prepared, covering all 
activities related to quality. Some activities are to be audited more frequently than others because 
they have a more important bearing on the quality of the product or they involve a higher risk of 
nonconformance. To obtain an unbiased feedback of the quality system, internal quality audits 
should be carried out by personnel who are not connected in any way with the activities being 
audited. An audit normally includes examining records, interviewing operators and observing the 
work being performed. How revealing an audit would be is dependent on the skills of the 
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auditor(s) in these techniques. Therefore it is necessary to give the auditors appropriate training 
before assigning them to the task. Results of the audits should be recorded and brought up in the 
periodic management review. In the meantime, they should be conveyed to the management staff 
of the activities concerned so that timely corrective action can be taken on quality deficiencies 
found. Except for minor deficiencies, a follow-up audit is conducted subsequently to verify that 
the corrective action has been implemented and that it is effective. 
 
4.2.18  Training 
All personnel carrying out quality-related functions should have the skills and experience 
necessary for the tasks. It is the responsibility of management to identify training needs and to 
provide appropriate training. This is particularly relevant to new staff that may not possess fully 
the education, training and/or experience prescribed for the job at the time of recruitment. 
Training needs also arise when existing staff are assigned to tasks different in nature from what 
they are used to. Training is also essential in the use of quality procedures and work instructions, 
including the correct way of filling in the related forms. Such training is preferably made a 
regular event. Not only do new recruits require indoctrination in the company‘s quality policy 
and procedures, but also existing staff need to be given a booster dose of quality awareness every 
now and then. 
 
4.2.19 Servicing 
Servicing here means regular maintenance of a product so that it continues to function 
effectively. This is usually not applicable to building construction unless the contractor 
undertakes, under the same or a separate contract, ongoing maintenance of the building after 
handover. Minor repair work performed during the defects liability period of the contract should 
not be confused with regular maintenance. It is, in fact, part of the construction process and 
therefore subject to process control. 
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4.2.20 Statistical techniques 
Statistical techniques are useful tools for data collection and analysis in the control of a 
manufacturing process, such as production of concrete, bricks, precast units and pipes. In a 
building construction project, statistical techniques are used mainly in analyzing material test 
results and plotting control charts. If such techniques are used, their application should be 
implemented and controlled by documented procedures. 
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CHAPTER FIVE 
5.  Methodology  
The research methodology is structured in theoretical exploring of relevant topics in quality 
management for building construction through interviews. The following framework describes 
the methods follow for the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                             Fig 5.1 Research Frame work 
5.1. Literature review  
The method conducting this project starting from literature review in which the first part 
explained about the quality definitions and principles in general the seconded part discussed 
about the quality management in construction, the third part discussed about quality systems and 
requirements in the construction and the data sources are from different books, journal, 
magazine, articles, and different publications regarding the subject matter. 
 
     Information Collection 
Problem Statement 
       Objective 
    Literature Review      Interviews 
     Data Analysis 
Conclusions /Recommendations 
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5.2. Interview 
 It is evident that Interviewing is one of the primary data collection methods to obtain 
comprehensive information from a single respondent or groups of respondent. It is very valuable 
to achieve expert opinions on the subject or talk to someone Knowledgeable about the topic. It is 
flexible and adaptive way of investigating underlying motives of a subject in a way that self-
administered questionnaires cannot provide .There are several different types of interviews based 
on the technology available for interaction like face to face, Phone, email or chat /messaging and 
each methods have their own use and restrictions.  (Arsham H.2002) 
The interview undertaken for this thesis was based on semi structured style. This type of 
interview has a predetermined set of questions (generalized form of questionnaire) with a 
flexible order depending on what the interviewer perceives the subject matter by looking at the 
respondent capability and exposure or experience. This type of interview has a predetermined set 
of questions (generalized form of questionnaire) with a flexible order depending on what the 
interviewer perceives the subject matter by looking at the respondent capability and exposure or 
experience. Similar approach has been applied in some other researches on the implementation 
and effectiveness of quality management systems in the UK construction industry (Moatazed-
Keivani et al., 1999; Abdul-Rahman, 1996; Shammas-Toma et al., 1996). Such approach is 
deemed to be suited to the aims of this study which is concerned primarily with ascertaining the 
perceptions and experiences of practitioners in the industry (Moatazed-Keivani et al., 1999).  
 
5.3. Sample Selections 
    Selection of sample was based on convenience sampling approach and the sampling units that 
were convenience available (Frankfort-Nachmias et al., 2000).The interviewer is selected from 
the personal contacts and through recommendations. Additionally the interviewees are currently 
involved in project management and from the 12 professional‘s only 7 respondent‘s from the 
contractor side respond for the interview. 
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CHAPTER SIX 
6. Results and Discussion 
This section deals with the results and discussion of information collecting from interview 
survey. first after developing the interview questions based on the literature review 12 
respondents selected based on their past experience and on to the project study, but only 7 are 
respond for the interview and the results are discussed below, In addition to questions about 
quality tools, from the twenty quality management system only seven are selected for the project 
because it is only those selected are viewed as relevant and associated for the current practices in 
the industry. 
 
6.1. Quality Management tools and techniques 
From the interview and responses the quality tools that are explained in the literature review are 
not used except for Check sheets 98% and flow charts 50%.No other quality management tools 
are observed to be used. 
 
6.2. Selected Case interviews from Quality System 
    A) Management Responsibility: - The top management participation in quality 
management system is mandatory for success .From the interview 57% of the management 
involves in defining the quality policy and there is no quality manager appointed and no quality 
systems observed in the interview. 
 
     B) Quality System:-As described earlier the quality system is a blue print for quality 
management but the document that have in the hand of the interviewers is not as described to 
contain the quality plan, policy, and procedures but rather simple testing procedures and checkup 
procedures that expected to fulfill their respective contract obligation and their clients. 42.8% 
said they establish quality documents but only when they asked or forced to present and also it is 
observed that there is no quality plan and applying the quality plan  in the project sites. 
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   c) Contract review: - All the respondents are curious and give much attention on the basis of 
tender review, referring and go thoroughly before signing the contract (if they can be awarded 
based on the evaluation criteria) but they are doing this only for the opportunity of winning the 
tender rather than focusing the quality aspect of the work because they expect if they can fill the 
document based on the specifications they keep the quality. When comes to variation orders it 
can be observed that 57.14% said they review variation orders transferring to the functions 
required. 
 
D) Purchasing:-Selecting supplier capable of good service and giving the service without 
ambiguity is a major considering for purchasing .it is observed that 57% respondents said they 
choose sub- contracts based on past recommendations and executing the work in a short period 
of time and in less price but not on focusing the quality unless they are forced by the contract 
document or their client. Additionally most of the 85% are allowing clients or their 
representatives to inspect the works and much of them but when it comes to documentation is 
observed that 57% exercise documentation. 
 
E)Inspection and Testing:-Under inspection there are four basic concepts which includes 
1)conducting ,receiving ,inspection and testing of incoming materials  (2) in process inspection 
materials of semi-finished materials which all responding a ‗yes‘ for both  100% 3)final 
inspection and testing, and 4) maintain signed off records of  quality and the result shows (more 
than 95%  for both implementing it. 
 
F) Control of quality records:-Most of the respondents give a ‗yes‘  95% for both quality 
control related questions which are retaining quality records for prescribed time and maintaining 
them for easily accessibility without any damage but only for a temporarily base until the project 
finished 
G) Training:-To be effective in managing quality training and developments through learning 
is a way for achievement. Two questions are raised from the survey  The first one is identifying 
training needs of staff only one out of seven answered ‗yes‘ which is17.28% and for providing 
training none of them reply ‗yes‘ which shows there is a  lack of training considerations. 
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CHAPTER SEVEN 
7.  Conclusion and Recommendation 
 
The project carried out is to show the need of quality management to enhance better execution of 
the project, client satisfaction, use of materials cause Quality, in general, can be defined as 
meeting or exceeding the requirements whether, legal, aesthetic and Functional of a project, 
product or service. The following conclusions and recommendations are grown from the project 
in line with the objectives. 
7.1. Conclusion 
 There is a problem observed on applying quality management tools that are necessary as 
an organization or company for complying the requirements of quality and improving 
process 
 When on reviewing the quality management system components applying them are 
comes only as fulfillment of contractual obligation rather than believing and 
implementing on day to day basis 
 Most of the companies does not give emphasis on training at all either they think it is a 
waste of money and not sure or guarantee the results obtaining from it 
 Top managers including supervisors, designers, and Engineers need to take responsibility 
on implementing the quality management through their companies and projects. 
 The need of quality managers is assumed to be ignored or rested on the shoulder of the 
project manager and also assumed as a cost to employee. 
 Purchasing when comes to sub-contractors is based on past recommendation rather than 
quality and problems on documentations are observed 
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7.2. Recommendation 
 As part of quality process and management principles a company must give emphasis for 
quality and fulfilling quality requirements therefore there need to be a proper 
management of quality management 
 As early stage the cost for quality seems to be high and every company reserves towards 
it but once the systems, tools and techniques establish it will have a great influence on 
success of the company and fulfilling the requirements of the client and beneficiary 
 Quality ,cost and time are the crucial components of every project and failing in one of 
them means filing the overall implementation therefore every team on the project is have 
to be considerate of them 
 Training and improvement needed to be considered as tool for problem solving of the 
quality problems. 
 Further study needed to explain the necessity and use of quality management in the 
industry. 
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ANNEXE 
 
                                      Interview Questions  
Please answer for the Interview questions in the boxes for the purposes of the project 
The assessment of Construction quality management in building construction in case 
of Addis Ababa “ 
 
1) Quality tools applied by the management  
 
 
Quality Tools 
                    Answers given  
A   B     C      D       E     F G % 
Cause and effect 
diagram:  
        
 
Check Sheet:  
        
 
Control Chart:  
        
 
Flow chart:  
        
 
Histogram:  
        
Pareto Diagram:  
        
Scatter diagram:  
        
 
 
. 
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A) Management responsibility 
 
 
Management 
responsibility 
                    Answers given  
A   B     C      D       E     F G % 
 
Defining quality 
&policy  
        
 
Identify and provide 
adequate resource  
        
 
Appoint quality 
manager  
        
 
Quality system  
        
 
B) Quality Systems 
 
 
Quality system 
                    Answers given  
A   B     C      D       E     F G % 
 
Establish document 
and maintain 
quality system 
 
 
 
 
 
 
  
 
 
 
  
Define and 
document  how 
quality plan for a 
project or contract  
 
 
 
 
 
 
   
 
 
 
 
 
 
 
Applying the quality 
plan in the site  
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C) Contract Review 
 
 
Contract review 
                    Answers given  
A   B     C      D       E     F G % 
 
Review tender 
before submission  
        
 
Refer contract 
before signing  
        
 
Review variation 
before signing  
        
 
                     
D) Purchasing 
 
 
 
Purchasing 
       Answers given            
A B C    D  E  F  G  % 
 
Evaluate and select 
sub contractor on 
bases of quality 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Review and approve 
documents before 
release 
           
 
Allow the client or 
his representative to 
verify sub 
contractors 
subcontractor  
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E) Inspecting and testing 
     
 Inspection and 
testing 
                    Answers given  
A   B     C      D       E     F G % 
 
Conduct receiving 
inspection and 
testing of incoming 
materials and 
components 
        
 
Conduct in –
process and testing 
of semi finished 
work   
        
Conduct final 
inspection and 
testing of finished 
work in accordance 
with quality plan 
 
        
 
Maintained signed 
off-records of 
inspection and tests  
        
 
F) Control of records 
 
Control of 
quality 
records 
                    Answers given  
A   B     C      D       E     F G % 
 
Retain quality 
records for 
prescribed 
period 
        
 
Maintain 
quality records 
in such way 
that  ready to 
retrieve 
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G) Training 
 
Training 
                    Answers given  
A   B     C      D       E     F G % 
Identify training 
needs of staffs 
        
Provide training 
required   
        
 
   
 
 
 
 
 
 
 
 
 
 
